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ABSTRACT

Based on shell characters and with further support from mo-
lecular data, CoralliopJiila trigoi, a new .species of gastropod of

tlie family Muricidea, is here described from the northeastern

Atlantic Ocean. The new taxon, consisting of several specimens

mainh- collected along tlie Adantic Spanish coast, has previ-

ousK' been misidentified in the literature as CoraUiopIiihi has-

ilea (Dautzenberg and H. Fisher, 1896). Coralliophila trigoi

new species is conchologicallv similar to Cortilliophihi luci/en-

dorjfii \Calcai-a, 1S45), and Coralliophila panormitana (Mon-
terosato, 1869), but it can be easily separated from them mainly

because it is differently sculptured. The new species is com-
pared with other members of the genus Coralliophila from the

same geographical area and Mediterranean Sea. Molecular se-

quencing of die internal transcribed spacer 2 region (ITS2) of

the nuclear rDNA and part of the mitochondrial gene for 128

rDN.A confirm the validitv of the new species.

INTRODUCTION

The coralliophiLines form a monophvletic group of neo-

gastropods that includes appro-ximatelv 200-250 de-

scribed species grouped, based on their shell moqDhol-

ogv, in at least 7-10 "genera", distributed worldwide in

temperate and tropical oceans. The subfamily Corallio-

phihnae Chenu, 1859 (for the phvlogenetic relationship

of this muricoidean groups, see Oliverio and Mariottini,

2001a) includes species invariably associated with cni-

darians, which are generally used as food by the gastro-

pods. Shell \ariabilitv, absence of radula, absence of a

preser^'ed protoconch (often eroded in adults and even

in young specimens), together with a limited knowledge

of die anatomy, represent constrains to the understand-

ing of the taxonomic status of this group of neogastro-

pods. Their classical svstematics above the species level

is at present far from being stable (Clover, 1982; Bou-
chet and Waren, 1985; Kosuge and Suzuki, 1985; Ohv-
erio. 1989: \'aught; 1989: Oli\erio. in press). Data from

' Author for correspondence.

mitochondrial and nuclear genes (12S rDNA and ITS2
rDNA, respectively) have been recently utilized in the

proposal of a molecular framework for the phylogeny of

these muricids (Oliverio and Mariottini, 2001a; Oliverio,

Cei-velli and Mariottini, 2002). Data from both sequence

and secondai'v structiu'e show that Rapaninae Grav, 1853

(=Thaichnae Jousseaume, 1888) are their sister group

(Harasewych et al., 1997; Oliverio and Mariottini, 2001a;

Oliverio, Cen'elli and Mariottini, 2002), indicating a

monophyletic radiation of the Coralliophilinae. Tlie

state-of-the-art knowledge about feeding, anatomy, sex-

ual strategies, parental care, and protoconch of corallio-

philines was recently rexdewed bv Richter and Luque
(2002). The authors reported the available data on pro-

toconch and larval development of many coralliophilines

belonging to ten different genera, including CoralUo-

phila II. and A. Adams, 1853. We had the opportunity

to examine several shells of a coralliophiline that we
could allocate to any of the Atlantic and Mediterranean

species of this subfamily. These shells, mostly collected

along the coast of Galicia, Spain, were prexaously mis-

identified in the literature as Coralliophila basilea

(Dautzenberg and H. Fisher, 1896) (Rolan, 1983; Rolan,

Lopez and Gutierrez-Garcia, 1995). After comparisons

with other species, we realized diat they represent an

undescribed species, possibly related to Coralliophila

ineijendoijfii (Calcara, 1845) and Coralliophila jxiiior-

initana (Monterosato, 1869).

In order to verify the taxonomic validity- of Corallio-

phila trij^oi. we carried out molecular sequencing of the

internal transcribed spacer 2 region (ITS2) ot the nucle-

ar rDNA and of part of the mitochondrial gene for 128

rDNA. Genomic DNA was extracted from the dissected

foot of two freshly collected indi\iduals vyith standard

methods (SDS-proteinase K digestion, phenol/cliloro-

form extraction, ethanol precipitation (Oliverio and Vlar-

iottini, 2001b)). Mitochondrial rDNA was amplified

through the polymerase chain reaction (PC'R) with prim-

ers 12S-I and ilS-III (Oliverio and Mariottini, 2001a).

Nuclear ribosomal ITS2 was amphfied using the primers
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Table 1. CCollecting data and DDBJ/EMBL/GenB;ink accession nimiber for specimens assayed in molecular systematics.

ies/individuals (Jollecting l(icalit\' anid depth

-
Accession number

Spec 12S ITS2

Coralliophila neritoidea

Coralhopliila brevis

Coralliophila mejendoijfii

Coralliophila panonnitana

Coralliophila trigoi new species,

specim. #1

Coralliophila triiuii new species,

specim. #2

Taiwan, 23°10' N, 120°05' E, 5 m depth

La Maddalena L. (Sardinia, Italy), 41°15' N, 0()9°26' E, 30 m depth

La Maddalena Is. (Sardinia, Italy), 41°15' N, 009°26' E, 3-7 m depth

Cape Circeo (Latium, Italy), 41°!!' N, 013°04' E, 70 m depth

Camarinas, Galicia, Spain, northeastern Atlantic Ocean, 15-50 in depth

('amarinas, Galicia, Spain, northeastern Atlantic Ocean, 15-50 in dcptli

AJ293679

AJ293676
AJ297517
A]293681

A]937305

A 1937306

AJ420258

AJ420256

AJ293661

AJ420259

AJ937307

AJ937308

its-3d and its-4r complementary to conserved regions of

die ribosomal coding portions on the 5.8S and 28S

rRNAs (Oliverio and^Mariottini, 2001b). PCR-amplified

products were directly sequenced bv an automated se-

quencer. Nucleotide secjuences were first aligned by

hand and the alignment progressively optimized accord-

ing to secondaiy stmcture homology. Phylogenetic anal-

yses were performed using PAUP° 4bl0 (Swofford,

2002). GenBank accession numbers (12S and ITS2) of

the Coralliophila trigoi sequences are reported in Ta-

ble 1.

Institutional abbreviations used: MNCM, Museo
Nacional de Ciencias Naturales, Madrid, Spain; MZB,
Laboratorio di Malacologia, Museo di Zoologia

deirUniversita ch Bologna, Italy.

Abbreviations used for collections: CS-PM, Carlo

Smriglio and Paolo Mariottini (Rome, Italy); ER, Emilio

Rolan (Vigo, Spain); FS, Frank Swinnen (Lommel, Bel-

gium); JT, Juan Trigo (Brion, A Coruna, Spain); MO,
Marco Oliverio (Rome, Italy).

SYSTEMATICS

SuperfainiK' Muricoidea Rafinesque, 1815

Famih' Muricidae Rafinesque, 1815

Subfamily Coralliophilinae Chenti, 1859

Genus Coralliophila H. and A. Adams, 1853

Type Species: Fiisus ncritoidcus Lamarck, 1816,

Ency. Meth., pi. 435, figs. 2a-b. {=Piiijuira violacca Kie-

ner, 1836), bv subsequent designation (Iredale, 1912).

Recent, Indo-Pacific.

Coralliophila trigoi new species

(Figures 1-8, 13-14, 17-21)

Description: Shell of large size, up to 35 mm length.

Protoconch usually eroded in adult specimens (proto-

conch observed in only one juvenile specimen, albeit

worn and lacking the embiyonic stage). Protoconch in-

dicative of planktotrophic larval development, niultispi-

ral, composed of protoconch I and II. Protoconch II of

about 2^/i whorls, with a diameter of about 800 |xm,

showing two strong spiral keels, onlv one visible above

the suture oi the first whorl, crossed bv axial ribs forming

nodules at intersections. Tlie protoconch-teleoconcli de-

marcation is well-defined, marked by a varix. Teleoconch

shape biconical, elongate ovoid-fusiform, solid, rather in-

flated. Spire relatively high, conical, 4-5 rather convex

whorls, shoulder rounded. Suture not veiT evident, par-

tiallv covered by the sculpture, which is formed of 15-

20 siiiral cords, resrularlv ordered, rarelv alteniatins: with

smaller spiral cords. Spiral sculpture consisting of ribs

rounded in cross-section, all of similar width, densely

covered with imbricating, fine, and long lamellae. Axial

ribs 7—11, large, generally weak, crossing the spiral

cords. Siphonal canal short, narrow, open, moderately

cui"ved. Aperture large, oval, representing about half of

the shell height, white or cream-white inside. Umbilicus

absent. Outer lip thin and crenulate. Shell color uni-

tormlv reddisli- or pale-lirovvn. Operculum oval, oblong,

horny, concentric, with lateral-terminal nucleus, reddish-

browii.

Type Material (Figures 1-8): Holotvpe (Figures 1-2),

30.6 X 20.4 mm, MNCN 15.05/46458; paratype A (Fig-

ures 3-i), 31.6 X 19.4 mm, MZB 31023; paratype B
(Figures 5-8), 27.3 X 16.7 mm, CS-PM; paratype C,

27.4 X 18.2 mm, CS-PM; paratype D, 24.2 X 16.8 mm,
ER; paratvpe E, 26.8 X 16.6 mm, ER; paratypes A-E,
from t\pe locality; paratvpe F, 30.9 X 18.5 mm, ER,
Malpica, Spain; paratvpe G, 23.5 X 16.3 mm, ER, Ca-

melle, Spain; paratype H, 24.8 X 17.3 mm, JT; paratype

I, 21.2 X 12.3 mm, JT; paratype L, 26.9 X 17.1 mm, JT;

paratvpe M, 21.4 X 12.3 mm, JT; paratvpe N, 31.2 X
18.0 mm, JT; paratype O, 18.5 X 12.8 nun, JT; paratype

P 7.4 X 5.1 mm, CS-PM; paratypes H-P from Porto da

Baleeira, Sagres, Portugal; paratype Q, 30.2 X 18.1 mm,
ER, Lira A Coruna, Spain; paratype R, 26.4 X 17.2 mm,
ER, Malpica, Spain; paratvpe S, 27.3 X 16.2 mm, CS-
PM; paratvpe T, 25.1 X 16.2 mm, CS-PM; paratvpes

Q-T from Lira A Coruna, Spain; parat)pe U, 39.2 X
23,2 mm, CS-PM, A Guarda, Spain; paratype V, 30.1 X
18.6 mm, CS-PM, type localitv; paratvpe W, 29.8 X 17.4

mm. CS-PM; paratype Z, 25.8 X 16.2 nnu. CS-PM;
paratvpes VV-Z from Malpica, Spain.

Type Locality: Camariiias, Galicia, Spain, northeast-

ei'ii Atlantic Ocean, 15-50 in depth.

Distribution: Known from Galicia, Spain, to .'Mgai"ve,

Portiigiil, in the Atlantic Ocean, and from Malaga and

Almeiia (Alboran Sea, Spain) in the Mediterranean.
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Figures 1-8. Coralliophila fiigoi new species. 1-2. llolutype, 30.6 X 20.4 mm, MNCN 15.05/46458. 3-4. Paratype A. 31.6 X

19.4 mm. MZB 31023. 5-8. Paratope B, 27.3 X 16.7 mm, CS-PM. From type locality, deptli 15-50 m. Scale bars = 1 cm.

Habitat: Several Live collected specimens were found

attached at the base of host cnidarians Calliactis paras-

itica (Couch) (a sea anemone).

Et^^nolog^: This species name is dedicated to our

friend Juan Trigo, who supplied some of the specimens

of die new species.

Molecular Sequencing: Given the often misleading

information con\ eyed by characters of shell morphology

m this group (OUverio and Mariottini, 2001b), we veri-

fied the validity of the new species using a molecular

approach. We sequenced the internal transcribed spacer

2 region (ITS2) of tlie nuclear rDNA and part of the

mitochondrial gene for 12S rDNA from indi\'iduals of

tlie new taxon and compared them with available se-

(juences of C. meijendoijfii, C. panonnitana, and Cor-

(illiophila brevis (Blainville, 1832), plus Coralliophila

neritoidea (Lamarck, 1816) as outgroup. Parsimony anal-

ysis of the aligned sequences of nuclear and mitochon-

drial DNA resulted in the tree reported in Figure 27.
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Figures 9-16. Shells uf (.'.tinillHijihthi spfcit's, 9-10. Coiullkiphihi siiiiainuaa (Bivuna. 1838), 35.9 X 20.9 iiiiii, C8-FM. Caiiiarifiai,

Galicia, Spain, 1.5-.50 m deptli. 11-12. Cundhophila panonnitana ( Monterosato, 1869), 19.2 X 12.1 mm, CS-PM, Malaga, Spain, 40 m
deptli. 13-14. CoralUophila trigoi new species, 27.2 X 18.1 mm, MO, Mai'bella, Spain, 30-^0 m deptli. 15-16. Coralliophih iiK'i/emloijfii

(Calcara, 1845), 26.8 X 14.7 mm, FS, Punta del Caiinen, Lanzai'ote Isl, Canan- Islands, 20 m depth. Sc;ile bai"s = 1 cm.

The two related species C. luci/ciuldi'ffii and ('. pdimr-

iniffuia. were more closeK- related to each other than to

the two speciMiens of the new species.

Other Material Examined: Coialliujiliila Irigoi: 5

spec, from the t\pe loca]it\-; 3 spec, Laxe; 1 spec. A
Guarda; 3 spec. Camelle; 3 spec. Malpica, Galicia, Spain,

ER; 2 spec. Sagres, Algan-e, Portugal, CS-PM; 2 spec.

Almeria; 3 spec. iVIarbella, Spain, MO; CoraUiopJtihi

meijenclorffii: 10 spec. La Maddalena Isl., Sardinia Is-

land; 1 spec. San Pietro Isl. Sardinia Island; 6 spec. San-

ta Marinella; 3 spec. Ponza Isl; 1 spec. Gapo Palininxi;

3 spec. Le Castella; 5 spec. Elba Isl., Italy, GS-PM; 6

spec. Pnnta ilel Garmen, Lanzarote Isl., Ganaiy Islands,

FS; CoraUuiphiJd jHtuonnitdtui: 5 spec. Marina ch Ga-

merota, Italy; 1 spec. Malaga, Spain; 1 spec. Portimao,

Portugal. GS-PM; Coralliophila squamosa: 23 spec, from

the t\pe localit\'; fi spec. Liive; S spec. Gamelle; 7 spec.

Malpica, Galicia, Spain, ER; 10 spec. Rfa de Vigo, Ga-

licia, Spain, [T; 1 spec. Malaga, Spain; 1 spec. San Pietro

Isl.. Sardinia Island; 1 spec. Ventotene Isl.; 1 spec. Ma-
rina di Gamerata; 2 spec. Le Gastella; 2 spec. Givitanova

Marche, Italw GS-PM.

Remarks: leased on shell characters of the teleoconch

wc take the' consen-ative approach of consenlng this
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Figures 17-26. Shells ol Coralliophilii species. 17-20. Ctn'tillinphila tri^ui new species, 23.6 x 14.U uim, CS-PM, yVlgaiAc,

Portugal. IS, 19. Details ol shell sculpture. 21. CoraUiophiJa tntHti new species, detail of the Iai"val whoi'ls. paratvpe P, 7.4 X 5.1

mm, CS-PM. Porto da Baleeira, Sagres, Portugal. 15-25 m dcptli. 22-25. ConiUiophila inrijnuloijfii (Calcaia, 1845), 28.6 X 16.0

mm, CS-PM. La Maddalena Isl, Sardinia, Itah", 1 rn depth. 2.3, 24. Details ol shell sculpttue. 26. ComlliDphila inei/ciuloijfii. detail

of tlie lar\'al whorls, specimen size 2.2 X 1..3 mm, CS-PM, La Maddalena Isl., Sardinia, ItaK, 1 in depth. Scale bars = I cm, except

for Figures 21, 26, scale bars = 200 |j,m.

species in tlie genus Coralliophila s. 1.. as traditionally

tormulated (see also Olive rio, in press). The new species

\\ as collected in Galicia together with the Atlantic-Med-

iterranean CoraUiopliiJa sciiiamosa (Bixona, 1838). This

latter species is generally collected in the Mediterranean

Sea at depths ranging from 100 to 600 m (Figures 9-

10). The new ta.xon is clearly concliologically distinguish-

able from all other eastern Atlantic and Mediterranean

species of Coralliophilinae. CondUophila trigoi shows a

certain resemblance with the Mediterranean Corallio-

phila panonnitana (Monterosato, 1869), but the latter is

smaller, having a different sculpture that includes a larg-

er number of spiral cords (22-24), with smaller scales

(Figures 11-12).

Coralliophila trigoi is similar to Coralliophila iiieijen-

dorffii (Calcara, 1845) (Figures 15-16, 22-26), but it dif-

fers bv its more rounded shape, bv ha\ing the length/

width and lengtlVaperture length ratios smaller (1.60

and 1.68 \s. 1.72 and 1.86), bv possessing a larger num-
ber of priman.- spiral cords (15-20 vs. 13-15), which are

narrower in width and differently sculptured, and by a

reddish- or pale-browii color (Coralliophila inci/ciuloijfii

is generall)- mUky-w^iite). Furdiermore, the protoconch

II of Coralliophila Irigoi shows a number of whorls (2%)

and a diameter (800 (xrn) different from the values on

Coralliophila meijencloiffii (SVi and 650-750 ixm, re-

spectivelv; see Figures 21, 26). The main shell moipho-

logical differences betvveen these two species are sum-

marized in Table 2. Coralliojihila iiui/riuloi-ffii is a lit-

toral, widely distributed species, occurring in the Med-
iterranean Sea (Figures 22-26), along the Atlantic

African coast and Canan' Islands (Figures 15-16). It is

worth mentioning that Coralliophila meijciuloijfii prevs

on a variety of anthozoans, including the cnidarian Cal-

liactis parasitica (personal obsenations). Interestingly,

Coralliophila trigoi seems to be chstributed along the

Atlantic coast of Spain and Portugal, but restricted to

the Alboran Sea (Malaga, Ahneria) within the Mediter-

ranean Ixisin. The collecting depth is slightl\' deeper (50

m) than the liatlnmetric range (littoral) o{' Coralliophila

aicijcnilorfju. .Although tlie planktotrophic mode ol de-

velopment (as indicated by the protoconch) of Corallio-

phila trigoi could bring about a wider geographic distri-

bution tlian that currently known for the species, the

t;L\on has not vet been found in the Macaronesian Is-

lands and the West African coast.
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C. neritoidea Table 2. Comparison of .shell characters between Corallio-

pliil/i fn'go/ and C. mciicndoiffii.

C. brevis

98/78

100/97

C. panormitana

C. meyendorffii

100/100

C.trigoi#1

^C.trigoi#2

Figure 27. Cladogram of parsinion\- anal)'sis ior the stutiied

coralliophiline taxa. This topology was recovered under maxi-

mum parsimony analysis of the 12S + ITS2 dataset (either

including or excluding gap positions). Numbers at the branch

represent bootstrap support in MP analyses (gap included and

gaps as missing). Locality data and GenBank accession num-
bers (12S and ITS2) are reported in Table 1.

Coralliopliild tii^oi has been previously misidentified

as Comlliophila basilca (Rolan, 19S3: 236, fig. 210: Ro-

lan, Lopez and Gutierrez-Garcia, 1995: 3U, fig. 2), but it

is easily distinguishable from this taxon. Coralliophila

basilea has a more tuneted shell and a coarser spiral

sculpture. Among the fossil coralliophiline records, the

only species that slightly resembles the new taxon is Cor-

alliophila burdigalensis (Tournouer, 1874), a species

from the Upper Oligocene and Lower Vliocene of Aq-
uitaine (France): but the fossil species is smaller and has

a different shell outline and sculpture (Lozouet and
Renard, 1998: 173, figs. 2. 1-10).

Parsimony analysis ot the aligned sequences ui nuclear

and mitochondrial DNA resulted in the tree reported in

Figure 27. Accordingly, the two related species C. mcif-

endoijfii and C. panormitana were more closely related

to each other than to the two specimens of the new
species. The same results (not shown here) were ob-

tained including additional (yet shorter) sequences of C.

meyendorffii from other Mediterranean locaHties (Sar-

dinia, Sicily, and Southern Spain). This is a clear indi-

cation that the specimens of the new form constitute a

distinct, isolated gene-pool and strongly support our de-

cision to describe it as new.
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